Searching PAJ 1 /2 v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001-298313 
(43)Date of publication of application : 26.10.2001 



(51)Int.CI. H01Q 1/38 

H01Q 1/24 

H01Q 5/01 

H01Q 21/30 



(21) Application number : 2000-108851 

(22) Date of filing : 1 1 .04.2000 



(71) Applicant 

(72) Inventor : 



MURATA MFG CO LTD 
NAGUMO SHOJI 
KAWABATA KAZUYA 
TSUBAKI NOBUHITO 
ONAKA KENGO 
ISHIHARA TAKASHI 



(54) SURFACE MOUNT ANTENNA AND RADIO EQUIPMENT PROVIDED WITH THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface mount . ^ 

antenna 1 for multiband. 

SOLUTION: A powered element 3 and a non-powered 
element 4 are mutually formed at an interval on the ^ 
surface of a dielectric substrate 2. The powered element A 
3 is constituted by extending a power feed radiating 
electrode 7 from a power feed terminal 5 t and the 
nonpowered element 4 is formed as a branched element < 
by branching and extending a first radiating electrode 8 
and a second radiating electrode 9 on a non-power side 
from the side of a ground terminal 6. Since one surface 
mount antenna 1 is provided with three radiating 
electrodes 7, 8 and 9, the antenna 1 can be easily used 
in multiband. Further, since the respective resonance 
waves of the radiating electrodes 7, 8 and 9 can be 
independently controlled, a frequency band can be 
widened by making only a frequency band, which is 
selected out of requested plural frequency bands, into 
dual bump resonance. 
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(54) [§m<o%*m mmrngmr >T+&£v*<DT>^±&wttmm 

(57) [Xft] 

3 te&msSB 1 5 d>t>ttK8dtttHi 7 Sttrrii 

1 mtmrn stm2 mtrnm 9 utw»« $ h 

1 {C3O60^rJ|tm^7, 8, 9ft«jtrv^fc«>|C, ^ 
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^cojfcamiso? t h l oicri. 

ftSfltefcB 5 <D fitful 1 olcBB*<D^®H^T Vt 1 

sunt* i jbmn&s. e <o{pi^ i oicsa^tD^®*^ 

[Hfcfrg 9 ] MM 1 ftSflMBK 8 offljt** l ofcfE 
[*fJ<oS¥*»fcBWn 

[000 1] 



[0 0 0 2] 

ia*<oa«] 5s^s i i$<Dmi&mx. gsm (oiobai 

System for Mobile Communications) tDCS (Digit 
al Cellular System) . PDC (Personal Digital Cel 
lular) t P H S (Personal Handyphone System) ^<D 

[0 0 0 3] 

[0004] *»WriJbeWB«r<ll«-*-«fcie>lJ:*SH 
[0 0 0 5] 

[oooe] S2^w^ffi^siryfm ±e 

[0 0 0 7] &Z<nmm<D&m'£ ; gtMTlST'rtS.. _hI2 
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[0008] m4<Dmw<D&&nmmTis i r-i-}^ ±ib 
s i xits 2 xiif 3 ^5e^M5ri &mm*& 

[ooo9] msvftwomfafzmMT^'rn^ _hia 

om^^JblcjbMt 5S*fi<0*|gm«E355ffiffi t ft 5^: 
[ooio] m6co^<o^®H^S[rx-r^tt % ±|2 

*>;k,tv^ r t &&mt LT*rt* tLTv^a. 

[ooii] S7WJ^®^iryft|j:, Jiis 

£ m&nm*<D— &mm*<D4m z ttx i > * mg* 

[0 0 12] #8©3WI©*iS*3£fflT:^'n* % JiiE 
[0 0 13] f&9<7>B^&*§M3SJ*> ±|Bmi-^8^ 

[0014] ft^b\ ^oiq^#-er±, &tk*mM<Dmk 

[0 0 15] ±lB«rt<0*9ifc*5V^T, mUttEflro* 
^fi^ft< £ t> 3 o<D«^tMdSJg/a£ft5 w t ^ ^ 

tfcftttRttlc bTJK»«ft «rH « £ £ t>mmz®£ b ft 



[0 0 16] 

[0017] mi i <ommmmm<D 
&ffi&^T>T-rt>mmvtm\z£t)7jKztix\,^ 0 z 

f*£*2<0&®fcf&®f||^3 fcftM«f4«S£V^|| 

m*ifn.xm&£tLX&LZi><oxhy % mbwrnfoftz 

b\*. m&f&&¥4&&t&Vtm*b&L>X^ZZbX3b 
[0018] EI l lr^r£-j: 5 

2<£>|2]<0#M|JJ®2 blrf± v J|£®2 f a»fcHG>±#fttC# 
fixate ftfcfcWSW" 5 b * 7 > K«8^P 6 tfUHHS^M, 

-C&8;£*X-Cl^o »@«CS»2<D±S2aJCtt 

±ia^®s&^ 5 tcasi^-r s«&miBi^4fcitaai 7 

titZtiT&V* ^^«ffil^j6fc»mS7tt±®2 

^r^^R«>iHMi«<DjBii!a#»K8 bmzmtmn 

[0 0 19] r^lOUffifJg^l^ ±«B»«»F- 

5 £ ^©{njcDScttms 7ia^ T*&®Sf * 3 &m& £ 

*u ^?^K»6 2:Mft««oJBilumni8 &ff2 

ti&mm9\z£*Dxm&nm*4imi&z*ix&y % m 

So 

[0020] ±ieM^m{Boomi^m^8 bm2mt 
iwoig i mtmm 8^12 ^m«i 9 hows^stb 

2j&tt@&9tt:±®2 a^6H«>*«iB2 clC#ft»jBft 
ttflll&SMojR 2 SctHUi 9 o{*^3fe5S 9 b figg 

[0021] r^i ©$*K#JB«-eii % 121 1 fc^-f-J: 
iaiH^LTB0-&p«««lO»WSffi7^}ijte 

-rzm&b&isXft*)^ &mw<Dmtmm7 bm&mm 

<0»lSat«*8Ho*S^S:BjhLXV^5 o ft*5. 

&mwea&ttmei 7 1 «ne««<ois 2 mtmm 9 o^&m 
mtix^ztcto, *hh&nm<nimnm7 bmt&nm 

5p 
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[0 0 2 2] m 1 lC^-fJ;pK:, ^m#gfr2<D&Gd® 

2 e % 2 c ictxzti^timfeft&M i o ( i o 

a, 10b, 10c, lOd) &J&J$L£tlXjsr)^ Ztl 

bmfemmm i o 2 f 0 aAz-cv^s. 
[oo2 3i cos 1 i^-r^mi, 

# 2 O^ffi 2b^ <b*£feJ® 2 d l-Kil^ 5 EJiJl 1 1 

(iia, lib) **#jjfcS*L-cv*s. r.comiS?li 1 

^^-c^5 o *fc, ^^K^tt^t®^, 8, 9f$<D 

[0024] r<oi lu/Tj-^ffi^Hlryft 

1 1*, 2 CO_h® 2 a fcJMai-SJfcifi 2 f SrH 

[0 0 2 5] «3B«o|ai»S«lctt«ittfm^»»«(l 

1 6Qs^«5g^5 ri±is^&iu^ 1 3 Sr^-urm^ 
1 3 riaaR«oiHiKa«»cia^5&*ixr ^^3&s, 

B«fl*f£2 0*ffilc««^* — V<D— Mi: UX»«i- 
K 1 3 &39:#£*&fciti\ 0 8 ic^i-J: 9 l£B«£X# 

[00 2 6] _LS&0«fc 9 ^^^^WtSH^iT >^ 
tim 1UI4WMI1 ad»6«*®lll 3£#-U 

&m&T 5 frb&mwomtmm 7 * * 

23^t«^9^t>^l&$HSo :©«^iaot, 
mm<om 2 mtmm 9 icri**v?ftSNM 7a, 8a, 

9a^^W7b, 8 b, 9 b tCftt?Tffi&d*X;h' 

irass. m&fim<D% 2 mtmm 9&&m u-c«#*> 

[0027] 0 3lcr±> JUtm«©HttWft 

**veft£*8u 2«» GKHtt) . 3f&& GKINk) 

&&mtmm7, 8, 9<o«*«i&«. 0*9. g*8Gi 

7 a, 8a, 9a(C#J&U B«WWtt##*tW£7 f 
8, 9<D&B#tfS7b, 8 b, 9 b^lCfcfJfcLTV^o 
[0 0 2 8] ^<^S3»C^i"«J:9(C 



m^7, 8. S<Dm®M7 a, 8a, 9aKW0, 2f& 
tt£fc£^:*C®2£g* I max*:«tf«*Z 2) tt^&M® 

«7, 8, 9<diji**a«icW*£^5*o<. <&#ctt® 

«7, 8, 9Kl^lt5*«RafeO»**lg«««*tt5 
[0 0 2 9] -<Om<ag|&j£f§^tt, ^tt^SkM 

m^7tc^ % B l i:rfS*«oft**««it«*z l 

t s 2 fi&os±*i*isi«z 2 1 *wmK*&eti 

* T>yi£<Ds<*—> 15, 16 &tt&i&l£WL» *>*l/T 

*fto***«tliiW*zii, 2te8c<z>ft:*:#tg®fcfc 
vi 5, l 6^»WlcKit^fcrfcicJ:oT. JilB 

Z 1 t 2ffft(Oft^i1inittZ 2tttlH«SSfc 

[00 3 0] Ji®g*ifc<D*;*:^«»S#z i icEfcS 
SHfc^TV^fcO/^-Vl 5l££5i£*iM V^** 

fe«a?*^#»fc^ftv\ *fc. mmz* 2f&ao*^ 

6 «t 5 at^OW >y ^ ^ £ RT3Ei-« - 

[0 0 3 1] $ry^tt©^-yi5» 

ur. *fc. ^7^^-^i6ttW-ej>5 
2f&ft<o*^«»f 2&Mm-&*waiM*mtth 

o, ^Tv^^^ojfcssrpraE-raw©*^*^^ 

[0032] Jiieo«J: )«57y^tt©/^-yi 5, 

2««o**«SR*£ l, f 2#BFH© 

ft So *fe. 3&DX^$il,ft:Jte««l<OttS*«S7<OS* 
v>tt 2«F«t©*igH«£*3ftSiDX»«©WJBfc J:o 

E^7yy«o^-^i 5*>5v^tti 6Srhi; ^ v^ 
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[0033] ^<omi <ommmtm\^-r^mnmmr 

SI 7, 8, 9fc:fcl*5«fcftfc©*S^&\ ^mffid^ifc 
#t^i7{c*5^r«:^T>^co^^ — VI 5, 161C 

2 (a) ^ (b) O^SDlC^-fipfcy * — Va^# 
5o02 (a), (b) -m. -*«j»Attil^mifflOtt 
®ffi!l^lttitmffi8<Z)y * — yn^««U £lft 

txv^5 0 «&*f i fi^m^co^mm^ 7 com 

*7©2«tt©*«jg«*-e*>»> % /Hi&ftf 3tt«£« 

ft f 4 tt4s*s@fl!jom 2 ifc^m^i 9 <o&*&<D3mm& 
[0035] ±iHia2 (a) ic*r*-«-cwu mmw<oi& 

MMM 7 f 1 tt^5fc£;h,-C^* 2 

*J:5fcR3feSH, i»S^<O»lt®Bi7O2fl0F» 
<osfciS^i£ft f 2 ttAA&fflajSttfttttttfft. 

<OS*jftO*S«&ft f 3«±|3j^m«!lc0^fcttm^7^ 
»«H<DfR 2 ftj*«& 9 oa^tt0#^Httft f 4 liJb 

fa^m^jco^it®^ 702 fiit^n«tt f 
[0036] &*^wosiii«^m*fi8* 

mOfl^^m^ 7 0 2 {£8w#MJ3&ft f 2 <D3fi»lcR 

•CWt, 3-;6fcMm«i7 f 8, 9W-e©ttST**sRih$^ 
59HS-Cft5;i^b % Jbieil^iK!l©mi*ftm«i8 

B3J@a*3g£-t- 5-^/ £ < N f&*«4>ftjtt««i 7 to 2 mm 
tm&m u @2 (a) \c?fk~rx^\z^ Mmm 

[0037] 02 (b) fc^i-w-cr*, *£®go<£> 
mtmm 7 os*k * 2 m&<D&&mmvim f 1 . f 2 



«±i5®2 (a) ^-r«tRitinj:Ba!3e$n-c*5 9 % *s 
»«««>I6 2 scitma 9 <d®*:^co^^r» f 4 r& 
m^ao^itm^ 7 <o&$:&<D#mmte& f 1 *>i£#icR 

1 tsatwm 8 <os*S(o*fi^fift f 3 hjmm 
(omtmm 7<o2 m&(D^mm^» f 2 <ot&®kwl%. s 
*vt, ^»Silfl<oSifid»®ffi8oS*ifitt»®{«<Dtt 
itm^702f&&^s^brv^-5o ^©^9}:, co? 
®2 (b) ic^i-0y-ei* % 1&m$L{Rikmm&W<offil7<n 

So 

[0 0 3 8] * 1 (omimmwn&m 

±121112 (a) , (b) tc^i-y ^-yp^ft 

tt«r**ffc^ t>t>^A/ s ±!2#^fcltm^7, 8, g^- 
iSlIRfH-Sri^J;^ JJBB2 (a) N (b) 

[0039] ^011 ittar. iii^m* 

■^4 3fts»ttSJxfc2o©ft«»Bi8 t 9«r»o$MftjR* 
^^^UTv^5<D-e. 1 o^iiisryjt 1 \c 3 
o^«c^mffi7 > 8, 93ftSRltfe*t5iti:«5. *r*t 
b*At®ffi7, 8, gicior, -^/^^^ KYblc:*a 

\imW&Sk&2mtm&9Xtm$&WS a, 9aH 

^j^mdfl^^ 1 ^ttm^ 8 1 m 2 »itm* 9 nn^s^R 

**Rjh-*-«r.fc*s-c^, MI&®illloSiikiHmai8i 

So 

[0040] * it. ^<Dmi (ommmmmx^ &mw 

^1 6i:$rRlt^O-C, ^m^O*feftm^7<ORff 

m$i<D&&mmi&& i 1, f 2onw^j:^ r 

[0041] m&mw<DMimtmms*m2 
mtmm 9 o^&4*&mffliottst«a 7 <om*$i& 5 

w<oti&nm7m<D&mmzm&mw<Dtt&nm8, 9 

* »ft »*Oi£«f«f fc Sr0S^<hlcJ:o 
T, ®*$ix5ffi»^Kft^r«<D*d^^$HfcJ^ 
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SIT 1 
[0 0 4 2] fiTF^ IB2<o*»»l8«SrRWi-5. * 

[0043] 04 i^tt*»wi^«6jB 2 <nmm&mm<D 
^ 2 ^ tc^-r ^ @n^r v^**- i #twa 

[0 0 4 4] o£9, H4{C^tJ:5^> R«flcfiflc2 
<D_bo5 2 alCltttrt&]®2 blC^£3frfci£«aS& ; F-5flIJ&> 
lMti2 0 ^2MES2 1 

m«2 0^^2jfcHm«2 l^^oT^«^3d5»^ 

[0045] ±i53^mfflo<omiMtm«2 o £m2#ci* 

#S^$ttT*5D, ira«®fillttlt*B2 0&jft2 
&£tm{S2 lW^>*BS^F*«rB6Jfci-5«J«i:*bTV^ 
5 0 JbiaiS«flfltf>!S 1 2 0 <0#«%tt 20btt 

t>fe«Bi2elc3Elcffft«rt*H. *©#ft*»2 1b 

[0 0 4 6] S4l^nMc> 

KfiS» 6 <Bia> £>Mi£«<»a« l Mti 8 tS2 
J»WS9^»«tUTSlVMC|B||«Sr^U 

2cfc»tf"C. »2&itm«9»«i«:fles#2o 
i®2a ^e>mr«s 2 b ic»itT*ti^*i#JtxMC£ 

±IBflSii&«Wo»i»c««ffi8i:»2»«m»9^ 
##S*«S8b, 9 bttM&i8£j&L-C^£ e 
[0 0 4 7] - <7^^ 2 (O^IW3l:^t^®IIMT 

I6»tt«i:lB]*lC. ±SB«-#ttmffi8, 9, 2 0, 2 1 

[0 0 4 8] ^s^ryftm^s 

(a) . (b) <Dm»D\Z.7sk-f*?*V * — 
£r*Soc£tf-C#*o ^5 (a) % (b) "CI*, 
It Attttmttoft 1 mil&m 2 OO'J^n 
«U -^SiA' ttJfrmN0jfUttttttS2lft>!J* 



fc. J^&gC f 1 tt|&«H«>* 1 ftltmffi 2 0 o^^co 

U ^K*f 1' r±*&«w> js 2 

« 2 1 <Dg#S<Z>#*ffiift*&* U f 3 ttflg& 

rnfinco^ i ftatos 8 ^s^^^^^ks^^ u a 

MR f 4 tt^mffiU^m 2 £fc*t«S 9 <d£#8c<o^/I3 

[0 04 9] 05 (a) «C^i-«-CHt, ^^H520 

»m»ofB2«#««2 id3J:t^«lf&«W©«i«c*r« 
« 8 * IB 2 ft£tm& 9 Ic J: 9 «&&tttt £ A br 
fl235S@e>ttTV^. 15 (b) lc*H*frctt« m 

2o<o»«***©p[**fca*«««i:*U 

[0 0 5 0] ^*5. k*>5A/. r (D^ 2 S£j£f§0!K;i 

^s^ryft i ^ &m*nms, 9, 2 

0, 2 1 «r*fflatH-*;r ^JcJ:o-C. ±©@5 
(a) s (b) ic^t-y ^-yB^wtWJ^y 

[0051] r<^Sf2<DHlfi^1S^J:ixtf, 
3 £ 4 coM* *r iWStt*^ fc Lfc *re* J: 9 

fc. tm&mtnms, 9, 20, 2i©*«««r^*t 

yft 1 co^fto & aa*r»£i*«> S - £ 
[0 0 5 2] BTKl* JB3©WWtt««rRW-r*. - 

<z>gs 3 (D^mmmmxn. «w©-«^t« 

2 6T?$>t). >5r-^2 7rt^f±(HlKS«2 
[00 53] Ji3a«^M&*M»2 6 (O0KS«2 8 IC 

tt, 0 6lc^rJ:pl-, «*»»«"C*>S2MSIilB3 0 
i:^m[HlB3 1 k&g:m®?)&x-\Bi&3 2tM*j&ZtiX 

jiiai^ftiHiB3o*5 < tt/smiH]B 
3 iica««»9#i*®R3 2ft*ur»aa«*ft 

M0K3 2^»?Mftwaot > aKWiw^R 

[0054] z<Dms<omi&j&mm\z£ti^ mmmm 
*«2 6^«ise*^^««^ufc«**«**«*. 
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2k &&MM&m 2 6 <o/hS!{fc;£<£ii£i*r£ r k #-c# 

[0055] #*s x c(o«n»±cftstieBttffii{:Rne 

*L&. JiEJB 1 ©jHt»»«-ctt, m^3tMi 

*^ 4 co 5 4 (Dfr&fti&Rm* <t u 

m 2 <o**jgfi«fi"Ctt, &m%* 3 t &ij6mis?^ 4 <om 

loose] ±m^3^nat$^4^ 

fc**i-*ffi*Ka!T >^r-M X\t, ilBill^m*^ 4 ^JL 

[oo57] _bfan 7 i^-r«ie«*^4 -cwt, m&n 
m<om i iscntm^ 8 « 7 v K»y. 6 a* bitiifFSf* 2 

<0_L®2 a*^b*«B5 2 c te#*#fifcS*bTt*5. * 

Sin, ^«&««!lo»iiemffiffi8^fP2i«tmai9S:2 
[oo5 8] tsb\c s ±&&m&etemx&, mmm* 

^tm^co^fi 3 oj^_b-et> J: v\> 

[0059] £*>k, ±iejg 1 ©jMBBttw-ctt* &m 
fcX*KfWWS^JS£ Lt^r^fto^- 53s 

2«ftO*±^ig«»fi«z 2 KM* 
■SMJPfflf Si LT$ 7^y*o^-y 1 6d37gj& 

wt 2ffiFSt^>**^s«aEfl9«z 2 \^^timM^c 
9 < c i si^Mxtv^ 



*£Z l^Z 2lc3fe^*fiSrK^r*«iW<clff^W 

»a*2 ic*5*ta±ia««z 1 , z 2dsffi«-r6«ttic 

v\ 

(vmtmm 7 icYt^&m&mmmm^mkmm&fflmm 
¥m<Dffijj&&ttt>tix^iti>K ±xx*&tMm¥9t 

[0061] sbic, 4i2oiat»ttn-e^ 

3tt#l«tt*^£/8u. 2oco£fc£tm&2 0, 2 lSr^r 
UTV>5»J^-C*>|9 % -^60 2 OCO£fcttfI@ 2 0 , 2 1 CO 

<RttUct>±SBSS 1 ©H1^8«|c,Ttfc «fc 5 ftS*ttM 
^ _b!2 2o<Oifc^m^2 0, 2 1 CO — ^Jfe^V^Fip];^ 

«0>4"fc< k^-ii*&XfZmj&k\^X\>XL\i\ £t> 
IHillC ^tie>^m^8, 9<0— #JbdV^MtN#lc % 

*^ : P3i«»«5ll^4Sr*«LTV^tajR<o«: 
ttm^co 1 OEA Jitd, JiCX*R«!|«p^^jft ii5^^0J 

[0 0 6 2] $ ^>{c. JiC#«|fe«fl|Ml*a. 

[0063] ±e»3o»k«flMTMu mm 

ffl*a»«*«lc: UTKW Lfc^, t>t>5A/. 
[0 0 6 4] 

[^eg<o^m] &mm*km®mm* 

*ft< k t> 3 o^±<o0^tm«i^ 1 o<o*ffiHJ5S 

SV^^R/j: b-^re c i ic <fc % v K^icS^lc 

ttfc-tZ Z k ZZkk 

[0065] &mmttmf^z&&<Dmtnm* y 

S^rRjJc{*g^$nxvN^^<o{c$>oT«:, &mf&t 
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[0 0 6 6] 16**^*5 J: ^Si»«*iF*«fiR-r<5«» 

^m^(om±^mmmm^mm & \z» v h nx v > 5 1> 

[0067] *6®3h^ m^^^o-c. m&&is 
mz.w.mz&rtbthX\f^z>i><D\choxt±. &*&tM 

+Kio it £ ^ s^co— $ v * nmij 
frxm&&<o&^mm*J&&tsthX^zm&\tt. ±ia 

[0068] M&m*tte&nm*<»-JTwm i F<Dfti& 
zthx^zm&<ommm<D'j>ti:< t*> io«c«*«* 

[0 0 6 9] fiM^^l^ir^ticfcot 
[0 0 7 0] ±&\*1t£5&1&m\zis\,*XtottmtfL 



nan *«w«c««*iHjaaiT^ 
[0 2] ^i^ife^0y<D*Biii^rvx«5s«p 

[13 3] j^«tt8l^*5»t*-«»*««»**5J:t/«E 
[0 4] Jg2<0*J£*»«Sr*i-»WH^*>«. 

[@5] m2<Dmmj&mm<omffim&mT^i-t>m*) 
w z> r £ a*Tirtifc y * — > * ^fttt<ow 9 7 x 
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